This experiment was carried out to evaluate the performance of broilers fed ration formulated based on digestible amino acids obtained with cecectomized roosters and broilers at different ages. A total of 300 Ag Ross 508 broiler chicks aging one to 21 days was distributed into 30 experimental units of ten broilers each (five birds of each sex) in six batteries of galvanized steel. All diets were based on corn, soybean meal and full-fat corn germ meal, considering the values of diges tible amino acids obtained from 45-week-old roosters and broilers of 21 and 42 days of age. Two rearing phases were adopted, a pre-starter phase (one to seven days) and a starter phase (eight to 21 days). The following performance variables were evaluated: average weight, weight gain, feed intake, feed:gain relation and mortality. Birds were distributed according to a completely randomized design with three forms of determination of digestible amino acids content and ten repetitions of ten birds. The use of digestible amino acids based diets determined for broiler chicks at 21 days of age resulted in better performance of bro ilers in starter phase. The digestible amino acid values of each ingredient can vary according to the age of the birds during the determination procedure.
Introduction
The use of the digestible amino acids' concept has become important in feed formulation and experiments for nutritional requirements' determination for broilers, in order to improve performance and carcass yield (Nascimento, 2004) . However, some aspects must be adjusted for the correct use of this concept, such as the amino acid production by the cecal microflora (Farrell et al., 1999) .
The microflora activity on protein digestion and amino acid digestibility still characterize conflicting issues. Therefore, to elucidate the consequences of this interaction, many methodologies have been developed to evaluate amino acid digestibility in ingredients, such as the use of SPF (specifc germ free) birds, the antibiotic inclusion in experimental rations, the ileal content obtained by cannulas, and the use of cecectomized birds (Lemme et al., 2004) .
The Sibbald method has been widely used in assays on roosters, following Sibbald's recommendations (Sibbald, 1976) . In these assays, birds´ cecectomy is convenient to avoid cecal microflora effects on the digesta. Neverthless, cecectomized roosters excrete more endogenous amino acids compared with younger birds, even when they were fasted or received diets with glucose (Rutz, 2002) . This fact can be explained by the physiological maturation status of the birds´ gastrointestinal tract.
At hatch, the chick's gastrointestinal system is anatomically complete, but still immature in some digestion and absorption functions, when compared with adult birds. During the post-hatch period, the gastrointestinal tract undergoes many morphological changes, which result in an increased area for digestion and absorption (Maiorka et al., 2002) . The most significant changes that occur are the increase of intestinal length, villi height and density and, consequently, in the number of caliciform cells, enterocytes and enteroendocrine cells (Nitsan et al., 1991) .
The most pronounced increase in villus height in the duodenum of broilers starts in ovo, approximately on the 17 th day of the hatching period. However, the chick is only physiologically mature at seven days after hatching. In jejunum and ileum, it continues until the 20 th day of age (Uni et al., 1996) . Thus, it is possible to imply that the determination of the nutritional content at ages close to the age of the birds leads to diets precisely formulated, which results in better performance.
Therefore, this experiment was accomplished to evaluate the performance of broilers fed diets formulated with digestible amino acids obtained from cecectomized broilers and roosters at different ages.
Material and Methods
This study was carried out in the experimental facilities of the Escola de Veterinária e Zootecnia of the Universidade Federal de Goias (EVZ/UFG) with three hundred Ag Ross chicks reared until 21 days of age and allotted in 30 experimental units. Birds were distributed in six galvanized steel batteries, with five floors measuring 0.80 ×1.00 × 0.40 m in a 24 × 6.65 × 2.6 m facility. In each battery floor unit, ten chicks (five of each sex) received feed and water in linear feeders and drinkers; 60-W lamps were used for heating birds until 14 days of age. The lighting program consisted of 23 hours plus one hour of darkness to supply 22 lumens/m 2 . Plastic curtains were used for environmental control.
Treatments consisted of three different forms of digestible amino acid determination in two phases: prestarter, from one to seven days of age, and starter, from eight to 21 days of age. All diets were formulated based on corn, soybean meal and full-fat corn germ meal, considering the digestible amino acid values obtained from 45-weekold cecectomized roosters and broilers at 21 and 42 weeks of age (Tables 1 and 2) .
The bromatological composition of the ingredients was obtained (Table 3 ) and both the soybean meal and the full-fat corn germ meal used in the experiments had been produced two months before at most.
The experimental diets for broilers were offered from one to 21 days. Feeds and birds were weighed on the first, 7 th and 21 st days of age for determination of performance variables such as live weight, weight gain, feed intake and mortality rate. For statistical analysis, values were transformed into arc-sen.
Birds were allotted in a completely radomized design with three treatments as the determination forms of digestible amino acids of the feed used, and ten replicates of ten birds each, in a total of 300 chicks.
The statistical analysis was performed using SAEG (UFV, 2000) and Tukey test was used for mean comparison at 5% probability. 
Results and Discussion
Temperature and relative humidity in the facilities (Table 4) were measured and maintained appropriate according to recommendations for handling the birds used in the experiment.
The performance evaluation of broilers at 21 days of age fed digestible amino acid based diets determined from cecectomized broilers at 7 days of age showed significantly better results (P<0.05) for mean weight, weight gain and feed:gain relation, especially for the starter period (1 to 21 days of age) ( Table 5 ). It is possible to estimate that the mean weight at 7 days of age was improved about 1% for broilers fed diets formulated based on digestible amino acids and determined from cecectomized broilers at 21 days of age compared to the ones fed diets formulated based on digestible amino acid determined from cecectomized 45-week old roosters. In these birds, feed intake decreased about 3% and the feed:gain relation was 2.7% better (Table 5) .
Broilers responded distinctly to the experimental diets and, according to Ali & Leeson (1995) , the most precise formulation and performance prediction are important to the modern poultry production. These authors emphasize that small variations on amino acid levels can produce a great difference in the earnings from the activity. Lemme et al. (2004) pointed out that the great concern of the poultry industry was the use of digestibility values generated by the metabolic assays with roosters because Brito et al. (2005) . 3 Nutritional composition proposed by Brito et al. (2011) . Table 3 -Nutritional composition of corn, soybean meal and full-fat corn germ meal used in the diet formulation their gastrointestinal tracts are physiologically different from those of growing birds. Some data from experiments on aging effects and amino acid use prove an increased digestibility improvement as the bird ages. Doeschate et al. (1993) evaluated many factors that influence amino acid digestibility in broilers using the cecal cannula methodology and pointed to age, sex and genotype as main factors because older broilers excrete lower amino acid levels than growing broilers. Because of this, amino acid levels determined with roosters are higher. Perttilä et al. (2001) evaluated the amount of amino acids in barley by the ileal collection method with growing broilers and roosters and observed that the ileal digestibility is lower in 21 day-old broilers than in 40 week-old roosters.
As similar to the data obtained by Lemme et al. (2004) , apparent ileal digestibility data for roosters were really different from growing broilers, and it can result in great differences in feed formulation.
Although the obtained data is non-significant (P>0.05) (Table 5) , the mortality rate increased in broilers that consumed diets based on amino acid digestibility obtained from broilers; however, no plausible explanation for this finding has been found. This rate refers to one bird that died on the 15 th day of experiment, diagnosed as sudden death syndrome or cardiorespiratory failure because of the position in which the animal was found and the congestion observed in the thoracic veins. This can be due to the improvement of broiler´s performance, which increases the incidence of lung hypertension (Odum, 1993) . It is well-known that the growing rate is an important factor that overloads the demand of oxygen tissue, which leads to the cardiorespiratory system failure, increasing mortality rates (Julian, 2005) .
The use of digestible amino acid values determined in ages closer to the birds´ growing phase might contribute positively to improve performance due to more accurate nutritional results.
Conclusions
For broilers at the starter phase, the formulation of digestible amino acid ration determined from 21-day-old broilers is adequate and can increase performance at a rate of 2 to 3%. For growing and final phases, nutritionists can formulate diets using digestible amino acid data obtained from roosters or 42-day-old broilers.
Weeks
Temperature ( 
